of N) was < 0"04 %.
Introduction
Much progress has been made during the past decade in the automation of N isotope analyses for agricultural and environmental research. The most common approach has been to interface a CN elemental analyser to an isotope mass spectrometer [1, 2] ; the combination is referred to as an ANCA-MS (for automated N/C analyser-mass spectrometer), or CF-IRMS (for continuous flow-isotope ratio mass spectrometer). During analyses, N in the sample is converted to N by combustion at approximately 1700C, and a small fraction of the N2 is admitted to an isotope mass spectrometer for measurement of the ion currents at m/z 28, 29 and 30, from which total N content and atom % 15N are determined.
The Rittenberg technique has also been utilized in the automation of mass spectrometers for N isotope analysis [3] [4] [5] [6] . In this technique, N is generated from ammonium (NH4+), through reaction with alkaline hypobromite in the absence of air [7, 8] [6] , owing to the use of a pressure transducer for inlet pressure regulation [3, 5, 6] . Of particular significance is that simple diffusion methods using an H3BO3-indicator solution may be employed to speciate inorganic N in water or soil extracts for isotoperatio analysis by ARA-MS [11, 12] . These methods permit quantitative determinations by acidimetric titrimetry, as well as N isotope analyses; whereas, with ANCA-MS, diffusions to speciate inorganic N for isotope analysis are done using an acidified filter disk to collect the diffusing NH3 [13, 14] , and a separate analysis is necessary to determine the inorganic N concentration of the sample, usually involving an automated colorimetric analyser.
In the original development of the ARA [3] , (CCIF) was employed as a liquid N2-condensible purge gas. The same gas was used in early work with the commercial version of the ARA [5] , but was subsequently replaced by (CHC1F) [6] [15] .
Besides the adverse environmental implications, and the problem of declining availability, commercially available Freon is contaminated with air and must be purified before being used as a purge gas for 15N analyses by ARA-MS [5, 6] [5] , which is also equipped with a manually operated dual-inlet system [6] .
Detailed descriptions of the design and components of the ARA have been published previously [5, 6] achieved by using a capillary tube to reduce the velocity of gas flow through the cold trap, and that an inside diameter of 0"016 in was optimal. 
